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A b s t r a c t - The r e a c t i o n o f q u i n o n e m e t h i d e s w i t h 3 . 4 - d i h y d r o i s o q u i n o l i n e o r i s o -
q u i n o l i n e l e a d s t o b e n z y l i s o q u i n o l i n e d e r i v a t i v e s . NMR and ms i n v e s t i g a t i o n s a s 
w e l l a s c h e m i c a l d e g r a d a t i o n p r o v e t h a t b e n z y l a t i o n t a k e s p l a c e a t C-4 o f t h e i s o -
q u i n o l i n e n u c l e u s . S p e c t r o s c o p i c d a t a a r e g i v e n f o r a l l new compounds. 
I n t r o d u c t i o n 
Quaternary i s o q u i n o l i n i u m s a l t s can be a l k y -
l a t e d i n the presence o f an aromatic aldehyde 
under r e d u c t i v e c o n d i t i o n s (Grewe-Bobitt-reac-
t i o n ^ ) , 1 . 2 - d i h y d r o i s o q u i n o l i n e s r e a c t i n 
a c i d i f i e d a l c o h o l i c s o l u t i o n w i t h aromatic a l d e -
2) 
hydes (Dyke-reaction ), t o y i e l d 4 - b e n z y l i s o -
q u i n o l i n e d e r i v a t i v e s . 
R e s u l t s and d i s c u s s i o n 
According t o v. Standtmann^ 6.7-dimethoxy-3.4-
d i h y d r o i s o q u i n o l i n e and ^naphthoquinone methide 
form a 1:1-adduct w i t h 1.3-oxazine s t r u c t u r e . 
S t r u c t u r a l assignment was based on elemental 
analyses and absence o f an OH-band i n the IR-
and o f the p h e n o l i c proton s i g n a l i n the NMR-
spectrum, r e s p e c t i v e l y . Recently we have shown, 
t h a t o- and p-benzoquinone methides J_ a r e a l k y -
l a t e d by CH-acidic ketimines 2 o f the A1-pyrro-
l i n e , 3H-indole and 3 . 4 - d i h y d r o i s o q u i n o l i n e type 
4) 
t o y i e l d hydroxybenzyl d e r i v a t i v e s 3 ( f i g - D • 
When o-hydroxybenzyl a l c o h o l i s heated w i t h an 
excess o f 3 . 4 - d i h y d r o i s o q u i n o l i n e i n a se a l e d 
tube, a benzylated aromatic i s o q u i n o l i n e d e r i v a -
t i v e 4_ o f the molecular formula C^H^NO i s 
obtained. Mass sp e c t r o m e t r i c i n v e s t i g a t i o n s on 
adducts o f type 3 i n d i c a t e , t h a t the [M-CyHgO]"1"*-
i o n i s not the r e s u l t o f a r e t r o - D i e l s - A l d e r -
r e a c t i o n (as expected f o r d i h y d r o - 1 . 3 - o x a z i n e s ^ ) , 
t h i s fragmentation, however, i n c l u d e s hydrogen 
t r a n s f e r from the OH-group t o the h e t e r o c y c l i c 
n i t r o g e n atom 6^. Therefore, the i n t e n s i v e peak 
a t m/z 129 i n the mass spectrum o f _4 i s not o f 
co n c l u s i v e evidence f o r an oxazine s t r u c t u r e . 
The OH-stretching v i b r a t i o n i n the IR-spectrum, 
and the NMR-spectrum d i s p l a y i n g two s i n g l e t s a t 
9.15 and 8.41 ppm f o r the C-1 and C-3 i s o q u i n o -
7 8) 
l i n e protons ' and a s i n g l e t a t 4.41 ppm f o r 
the b e n z y l i c group are incompatible w i t h a d i -
hydrooxazine s t r u c t u r e f o r 4a (ta b l e 1). The 
13C-NMR data o f 4a and 4b (t a b l e 2) are i n 
accordance w i t h the proposed 4-benzylisoquino-
l i n e s t r u c t u r e , too ( f i g . 2) . 
Q) 
T T-Electron d e n s i t y c a l c u l a t i o n s " d i d not 
succeed i n p r e d i c t i n g u n e q u i v o c a l l y the s i t e 
o f b e n z y l a t i o n i n the i s o q u i n o l i n e system, as 
the C-4, C-6, and C-8 values are v e r y s i m i l a r . 
Fig.1 
F u r t h e r i n f o r m a t i o n on the c o n s t i t u t i o n o f 4 
i s gathered by c o n v e r t i n g 4 t o 5 v i a quater-
n i z a t i o n and r e d u c t i o n . B e n z y l a t i o n a t the 
aromatic nucleus can be excluded i n as much as 
the s i n g l e t f o r the b e n z y l i c protons i n 4_ be-
comes p a r t o f a complex ABCDE-system i n the 
NMR-spectrum o f _5. The C-1 protons i n 5a and 
5b are nonequivalent and form AB-patterns w i t h 
c o u p l i n g constants o f 15.65 and 14.82 Hz 
(ta b l e 1); c o u p l i n g c o n s t a n t s and chemical 
s h i f t s ( t a b l e 1) are i n c l o s e agreement w i t h 
those of re p o r t e d compounds'10^. 
F i r s t i t seemed d i f f i c u l t t o make a s t r u c t u r a l 
assignment by means o f the ms fragmentation o f 
4a and 4b as e i t h e r l o s e s unexpectedly the 
ortho s u b s t i t u e n t from the molecular i o n w i t h 
h i g h i n t e n s i t y (43, 100 % r e l . i n t e n s i t y , 
r e s p . ) . Corresponding t o l i t e r a t u r e the domi-
nant f e a t u r e f o r 1-, 3- o r 4-benzyltetrahydro-
i s o q u i n o l i n e s i s b e n z y l fragmentation which 
11) 
u s u a l l y leads t o the base peak . The mass 
s p e c t r a o f our t e t r a h y d r o i s o q u i n o l i n e d e r i v a -
t i v e s 5a/5b, however, are c h a r a c t e r i z e d by an 
i n t e n s i v e peak f o r the molecular i o n besides 
s i g n a l s f o r a retrogr a d e D i e l s - A l d e r r e a c t i o n , 
fragments preceded by m i g r a t i o n o f the h y d r o x y l 
proton and l o s s of the o r t h o - s u b s t i t u e n t s ; 
b e n z y l fragmentation occurs w i t h low i n t e n s i t y 
o n l y . L i k e w i s e , l o s s o f or t h o s u b s t i t u e n t s 
H 2C-
takes p l a c e w i t h comparable i n t e n s i t y u s i n g 
1-o-chlorobenzyl- and 1-o-methoxybenzyl-
naphthaline (9, JO; experimental s e c t i o n ) 
as model compounds. So we propose an i n t r a -
12) 
molecular r a d i c a l i c aromatic s u b s t i t u t i o n 
( i n o r t h o Or p e r i p o s i t i o n ) f o r the observed 
ms e l i m i n a t i o n o f o r t h o - s u b s t i t u e n t s i n the 
i s o q u i n o l i n e d e r i v a t i v e s 4_ and _5.T 
Hofmann degradation o f 5b t o 6b toget h e r w i t h 
the l i s t e d NMR ( t a b l e 1) and ms data ( e x p e r i -
mental sec t i o n ) are o f c o n v i n c i n g evidence f o r 
the r e a c t i o n a t C-4 o f the i s o q u i n o l i n e 
nucleus. The 13C-NMR da t a o f 6b (two t r i p l e t s 3 2 i n the sp and one t r i p l e t i n the sp region) 
unambigiously r u l e out b e n z y l a t i o n a t C-1 o r 
C-3 ( t a b l e 2 ) . 
Consequently the b e n z y l a t i o n d e s c r i b e d proceeds 
v i a an e l e c t r o p h i l i c s u b s t i t u t i o n a t the i s o -
q u i n o l i n e , which i s formed by d i s m u t a t i o n o f 
the 3 . 4 - d i h y d r o i s o q u i n o l i n e . T h i s w e l l known 
13) 
d i s m u t a t i o n can be observed by h e a t i n g the 
3 . 4 - d i h y d r o i s o q u i n o l i n e up t o 170° w i t h o u t the 
quinone methide p r e c u r s o r . Using i s o q u i n o l i n e 
as educt, compound 4a was obtained i n . good 
y i e l d ( f i g . 3 ) , too. 
S t a r t i n g w i t h 4-hydroxybenzyl a l c o h o l i s o q u i n o -
l i n e 7 (m.p. found 234°, l i t . 1 4 ) 238°C) was 
syn t h e s i z e d analogously t o 4_. I n c o n t r a s t t o 
NH 
CH 2 








2 . 0 H " 
a R = H 5Q,b 
b R=CH3 
^ A d e t a i l e d mechanistic study on o - s u b s t i t u t e d b e n z y l - q u i n o l i n e s , i s o q u i n o l i n e s and napht h a l i n e s 
and t h e i r t e t r a h y d r o - d e r i v a t i v e s i s under work. 
4a no [M-C^O]-ion was found i n the mass spec-
trum of 7, whereas the ion at m/z = 234 CM-H]+ 
gives r i s e to the base peak. The additional 
spectroscopic data of the tetrahydroisoquino-
lines 5 and 8 resemble each other closely and 
are given i n de t a i l i n the experimental sec-
tion. These results point out, that quinone 
N 
methides, which can be generated i n si t u , are 
suitable compounds for benzylation of CH-acidic 
4) 
ketimines at the exo- or endocyclic a-C-Atom 
or of isoquinolines at position C-4, thus making 
available a convenient synthesis for 1-3-phen-
ethyl or 4-benzylisoquinoline derivatives. 
Table 1: H-NMR, 250 MHz, CDC1-., T - 297 K 
Fig. 3 
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T a b l e 2: 13C-NMR, 22.63 MHz, CDCln, T - 308 K 





151.09 d 143.08 d 29.08 t 154.80 s 
57.42 t 53.94 t 40.46 d 37.66 t 156.65 t 46.25 q 
151.44 d 143.71 d * 29.71 t 157.01 s 
9 
58.69 t° 56.56 t° 38.73 d 37.64 t 157.87 s 46.24 q 
60.74 t 114.29 t * 38.91 t 157.61 s 
55.27 q 
55.21 q 
45.36 q 54.98 q 
*not a s s i g n e d ; a s s i g n m e n t s are u n c e r t a i n and c o u l d be r e v e r s e d . 
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Experimental 
Apparatus: Mp ( T o t t o l i apparatus, u n c o r r . ) ; 
IR s p e c t r a : Beckman Acculab I I I ; UV s p e c t r a : 
Kontron 810; NMR s p e c t r a : 1H-NMR s p e c t r a 
(compounds _4, _5, 6) were obtained a t 24°C i n 
the PFT mode using 32 K data p o i n t s f o r the 
Bruker VM. 250 spectrometer, o p e r a t i n g a t 
250.13 MHz. The d i g i t r e s o l u t i o n was 0.134 t o 
13 
0.196 Hz/data p o i n t . C-NMR measurements were 
performed w i t h a sweep o f 4800 Hz a t 36°C i n 
the PFT mode on a Bruker WH 90 spectrometer, 
under noise and off-resonance decoupling, 
o p e r a t i n g a t 22.63 MHz. For the FID 8 K data 
p o i n t s were used by zero f i l l i n g w i t h 8 K. 
Chemical s h i f t s i n a l l cases are report e d i n 
6 u n i t s from the i n t e r n a l standard TMS i n CDCl^ 
o r DMSO-dg. NMR s p e c t r a o f compounds 7, 8 were 
obtained u s i n g the V a r i a n FM 390 (90 MHz) spec-
trometer. Mass s p e c t r a : V a r i a n MAT CH 5 and 
311 A, 70 eV, d i r e c t i n s e r t i o n - p r o b e . M i c r o -
analyses: M i c r o a n a l y t i c a l l a b o r a t o r y , Univer-
sität Regensburg. 
4-(o-Hydroxybenzyl)-isoquinoline 4a 
10 mmol 3.4-di h y d r o i s o q u i n o l i n e and 2 mmol o-
hydroxybenzyl a l c o h o l were heated i n a sealed 
tube a t 170°C f o r 8 h. 
The excess imine i s d i s t i l l e d o f f w i t h a Kugel-
rohr apparatus, the res i d u e can be p u r i f i e d by 
column chromatography { S i 0 2 , e t h e r , R^ = 0.6), 
y i e l d 55 %, mp 220° (CHC1 3/ethyl acetate 1 : 2 ). 
C 1 6H 1 3NO (235.3) C a l c : C 81.7 H 5.57 N 5.9, 
Found: C 81.8 H 5.55 N 5.9. IR (KBR): 3420 cm"1 
(OH). UV (MeOH): A (lege) = 322 (3.68), 309 max 
(3.55), 284 (sh), 274 (3.78), 218 (4.75), 203 
(sh). MS: m/z ( r e l . i n t . ) = 235 (100 % M +*), 
234 (35 % M + ,-H), 218 (43 % M + ,-0H), *202.23), 
129 (93 % C 9H ?N). 1H-NMR (CDC1 3): 6 = 4.41 (s, 
2H, CH 2), 6.76-7.12 (m, 4H, H3'-H6'), 7.57-8.11 
(m, 4H, H5-H8), 6.5-8.5 (br., 1H, OH), 8.41 (s, 
1H, H3), 9.15 (s, 1H, H1). 13C-NMR (DMSO-dg): 
6 = 29.08 ( t , CH 2), 115.14, 119.03, 123.25, 
127.03, 127.27, 128.02, 129.86, 130.33 (d, 
C , not assig n e d ) , 125.90, 128.02, 130.05, arom. ^ 
134.19 (s, , not assigned), 143.08 (d, C3) , 
151.09 (d, C1), 154.80 («, C2'). 
4-(o-Methoxybenzyl)-isoquinoline 4b 
4a d i s s o l v e d i n MeOH was methylated w i t h a 5 
f o l d excess o f CH 2N 2. 4b was separated from 
unreacted 4a by column chromatography ( S i 0 2 , 
e t h e r , R f = 0.6), y i e l d 67 %, mp. 84°C (MeOH). 
C 1 7H 1 5NO (249.3) MS (high r e s o l u t i o n ) C a l c . 
249.11536, Found: 249.11544. UV (MeOH) 
Xmax ( l o g e ) = 3 2 3 ( 3 * 5 1 ) ' 3 1 0 < 3 - 3 9 ) ' 2 7 3 
(3.62), 217 nm (4.60). MS: m/z ( r e l . Int.) = 
249 (86 % M + #) 234 (22 % M +*-CH 3), 218 (100 % 
M +*-0CH 3, *190.86), 217 (30 %, 218-H)\ 143 
(25 % C 1 Q H 9 N ) , 130 (27 % CgHgN) . 1H-NMR (CDCL^) : 
6 = 3.89 (s, 3H, 0CH 3), 4.36 (s, 2H, CH 2), 
6.76-7.23 (m, 4H, H3'-H6'), 7.54-7.99 (m, 4H, 
H5-H8), 8.36 (s, 1H, H3), 9.16 (s, 1H, H1). 
13C-NMR (CDC1 3): 6 = 29.71 ( t , CH 2), 55.27 (q, 
0CH 3), 110.25 (d, C3'), 120.28, 123.44, 126.68, 
127.54, 128.00, 129.82, 130.08 (d, , not 
assigned), 127.92, 128.42, 129.71, 134.98 (s, 
C , not assigned), 143.71 (d, C3), 151.44 arom. 
(d, C1), 157.01 (s, C2'). 
N-Methyl-4-(o-hydroxybenzyl)-1.2.3.4-tetrahydro-
i s o q u i n o l i n e 5a 
80 mg (0.34 mmol) 4a are r e f l u x e d i n 1 ml CH 3J 
f o r 15 h. The p r e c i p i t a t e d u n p u r i f i e d s a l t was 
reduced w i t h a t e n f o l d excess NaBH^ i n 90 % 
ethano l . The excess o f NaBH^ was destroyed by 
2 N CH3C00H; a f t e r adding water the r e a c t i o n 
mixture was e x t r a c t e d w i t h CHC1 3 a t p H 8 - 9. 
Y i e l d 75 % (65 mg) 5, mp 154°C ( e t h e r / e t h y l 
acetate 1 : 1). 
C 1 7H 1 9NO (253.3) IR (KBr): 3430cm" 1 (OH). UV 
(MeOH): A (lege) = 281 (sh), 273 (3.53), max 
214 (sh), 204 nm (4.48). MS: m/z ( r e l . i n t . ) = 
253 (100 % M +D / 252 (30 % M+*-H) , 236 (8 % 
M+*-OH, *220.14), 210 (6 % M+*-CH3N=CH2, RDA), 
209 (7 % ) , 195 (36 % C ^ H ^ O ) , 159 (28 % 
M + ,-C 6H 5OH, *99.92), 147 (70 % M+'-C^O, 
*25.41), 146 (32 % ) , 145 (42 % ) , 144 (86 % ) . 
1H-NMR (CDC13) : 6 = 2.32-2.98 (m, 5H, CH 2, H>3, 
H4, ABCDE-system, not analyzed), 3.42, 4.16 (AB-
system, 2H, J = 15.6 Hz, H1A, H1B) , 6.82-7-.24 
(m, 8H, H ), 8.6-9.6 (br, 1H, OH). 13C-NMR arom. 
(CDC1 3): 6 = 37.66 ( t , CH 2), 40.46 (d, C4), 46.24 
(q, NCH 3), 53.94 ( t , C3), 57.42 ( t , C1), 117.09, 
119.99, 126.29, 126.42, 126.42, 127.67, 127.90, 
130.31 (d, C , not assig n e d ) , 126.29, 132.64, arom. 
138.50 (s, , not assig n e d ) , 156.65 (s, C2'). 
N-Methyl-4- (o-methoxybenzyl) -1.2.3.4-tetrahydro-
i s o q u i n o l i n e 5b 
According t o 5a compound 5b was synthesized 
from 4b. 5b was obtained w i t h 67 % as pale 
y e l l o w o i l a f t e r column chromatography ( S i 0 2 , 
CH 0C1 0, fo l l o w e d by eth e r , R. (ether) = 0.7) 
-2 o and Kugelrohr d i s t i l l a t i o n (10 To r r , 200 ). 
C 1 8 H 2 1 N O ( 2 6 7 - 3 ) - m ( M e 0 H ) : A m a x ( l o g e ) = 
272 (3.54), 247 (3.31), 209 nm (4.31). MS: 
m/z ( r e l . i n t . ) = 267 (66 % M+') 266 (36 % 
M +'-H), 252 (12 % M +'-CH 3), 236 (20 % M + ,-0CH 3, 
*208.60), 224 (6 % M+'-H3CN=CH2, RDA, *187.93), 
209 (34 %, 224-CH 3), 159 (71 % M^-C^OO^, 
*94.69), 146 (33 % M^-Cg^O) , 145 (58 % 146-H) , 
144 (100 % 146-2H, *142.03). 1H-NMR (CDC1 3): 
6 =2.29-3.19 (m; 5H, CH 2, H3, H4, ABCDE-system, 
not a n a l y z e d ) , 2.39 (s, NCH 3), 3.37, 3.75 (AB-
system, 2H, J = 14.82 Hz, H1A, A1B) , 3.87 (s, 
0 C H J , 6.87-7.31 (m, 8H, H ). 13C-NMR j aram. 
(CDC1 3): 6 = 37.64 ( t , a y , 38.73 (d, C4) , 
46.24 (q, NCH 3), 55.21 (q, 0CH 3), 56.56, 58.69 
( t , C1 and C3, not a s s i g n e d ) , 110.32 (d, C3'), 
120.23, 125.57, 126.03, 126.14, 127.33, 128.52, 
131.32 (d, C _ , not a s s i g n e d ) , 129.46, 134.85, arom. 
138.68 (s, , not a s s i g n e d ) , 157.86 (s, C2'). 
N. N-Dimethyl-2[1-(2-hydroxybenzyl)-ethen-1-yl]-
benzylamine 6a 
0.44g (1.74 mmol) 5a were heated w i t h 0.57g 
(4 nmol) CH 3J i n 15 ml dry acetone. A f t e r 8 h 
CH 3J and acetone were d i s t i l l e d o f f ; the o i l y 
r e s i d u e was d i s s o l v e d i n 80 % et h a n o l and then 
s t i r r e d w i t h 1 g b a s i c ion-exchange r e s i n 
(Merck 4767) f o r 48 h. The s o l v e n t was evapo-
r a t e d and the remaining powder r e c r y s t a l l i z e d 
frem ethylacetato'ethanol (5 : 1); y i e l d 0.34 g 
(73 % ) , m.p. 138° (decamp.). 
C 1 8H 2 1NO (267.2) MS (high r e s o l u t i o n ) C a l c . : 
267.16231, Found 267.16228. IR (KBr): 3380 cm"1 
(OH). UV (MeOH) : A ^ (lege) = 275 (3.43), 207 
nm(4.20). MS: m/z ( r e l . i n t . ) = 267 (96 % M +*), 
252 (10 % M +*-CH 3), 222 (100 % M +*-C 2H ?N), 207 
(25 % 222-CH 3). 
N. N-Dimethyl-2- [ 1 - (2-methoxybenzy 1) -ethen-1 - y l ] -
amine 6b 
The method g i v e n f o r 6a was used t o prepare 6b; 
y i e l d 74 %, p a l e y e l l o w o i l , p u r i f i e d by column 
chromatography ( A l 2 0 3 n e u t r a l e , a c t i v i t y I I , 
e t h e r ; R f = 0.9) . 
C 1 9 H 2 3 N O < 2 8 1* 2 ) m ( h i < ? h r e s o l u t i o n ) , C a l c : 
281.17796, Found: 281.17802. IR ( m u l l ) : 1610 
cm"1 (C=C) . UV (MeOH): A ^ (loge) = 278 (3.39), 
272 (3.44), 205 nm (4.46)*. MS: m/z ( r e l . i n t . ) = 
281 (90 % M + # ) , 266 (45 % M+*-CH3) , 250 '(15 % 
M + ,-0CH 3), 237 (66 % M+*-NHMe2, *198.21), 129 
(69 % C 1 Q H 9 ) , 121 (92 % CgH 90). 1H-NMR (CDC1 3): 
6 = 2.21 (s, 6H, N ( C H 3 ) 2 ) , 3.44 (s, 2H, H4), 
3.60 (broad), 4.84, 4.89 (ABX 2-system, 4H, J = 
2.02 Hz, 4 J . =1.93 Hz, 4 J ^ = 1.23 Hz, e i s ' t r a n s ' 
CH 2, H3A, H3B; decoupling a t 6 = 3.60 leads 
t o an AB-system f o r the C3-protons), 6.83, 
7.49 (m, 8H, H ). 13C-NMR (CDC1J : 6 = arom. J 
38.91 ( t , CH 2). 45.36 (q, N ( C H 3 ) 2 ) , 54.98 
(q, 0CH 3), 60.74 ( t , C1), 110.43 (d, C3'), 
114.29 ( t , C3), 120.88, 126.06, 126.63, 
127.48, 128.37, 128.94, 131.14 (d, , 
not a s s i g n e d ) , 127.33, 136.22, 143.32, 148.27 
(s, 3 C^^^ and C4, not a s s i g n e d ) , 157.61 
(s, C2'). 
4- (p-Hydroxybenzyl) - i s o a ^ i i n o l i n e 1_ 
Analogous t o 4 compound 7 was prepared; y i e l d 
43 %, mp. 234°C ( l i t . 238°C 1 4 ); n-pentyl a l c o -
hol) . 
C i CH i ON0 (235.3). C a l c : 81.7 H 5.57 N 5.9; 
Found: C 81.5 H 5.66 N 5.7. IR (KBr): 3410 cm 
(OH). UV (MeOH): (loge) = 322.5 (3.62), 
309 (3.51), 285 (sh), 272.5 (3.73), 217.5 nm 
(4.70). MS: m/z ( r e l . i n t . ) = 235 (94 % M +*), 
234 (100 % M +*-H). 1 H-NMR (DMSO-dg, 90 MHz) : 
6(ppm) = 4.32 (s, 2H, CH 2), 6.73, 7.11 (AB-
system, = 9.0Hz, 4 H a r Q m ) 7.63-8.36 (m, 
H5-H8), 8.47 (s, 1H, H3) , 9.26 (s, 1H, H1). 
N-Methyl-4-(p-hydroxybenzyl)-1.2.3.4-tetra-
h y d r o i s o q u i n o l i n e 8^  
8 was sy n t h e s i z e d as d e s c r i b e d f o r _5. Y i e l d 
70 %, mp. 159° ( e t h y l a c e t a t e ) . 
C 1 ?H 1 9N0 (253.3) IR (KBr): 3380cm" 1 (OH). 
UV (MeOH): A ^ (loge) = 279.5 (sh) , 272.5 
(3.03), 225 (sh), 204 nm (4.38). MS: m/z 
( r e l . i n t . ) = 253 (47 % M +*), 252 (28 % M +*-H), 
210 (6 % M+*-CH3N=CH2, RDA), 209 (9 % ) , 195 
(34 % 210-CH 3, *99.92), 158 (20 % 159-H), 146 
(34 % M +*-CH 2C 6H 4OH), 145 (77 % ) , 144 (100 % 
146-H, *142.03), 116 (31 % ) , 107 (17 % ) . 
1 H-NMR (CDC1 3, 90 MHz): 6 (ppn) =2.39 (s, 3H, 
CH 3), 2.46-3.14 (m, 5H, 2CH 2, CH), 3.50, 3.71(AB-
system, = 14.5 Hz, 2H, C D , 6.68, 7.03 
(AB-system, = 8.5 Hz, 4 H a r c m > ) f 7.00-7.72 
(m, 4H, H5-H8). 
1-o-Chlorobenzyl-naphthalene 9 and 1-o-Methoxy-
benzyl-naphthalene 10 
Both compounds were prepared analogous t o 1 5^ 
s t a r t i n g w i t h naphthalene, o - c h l o r o b e n z y l c h l o -
r i d e and o-methoxybenzylbromide, resp. 
9 C 1 7 H 1 3 C 1 (252.74) MS: m/z ( r e l . i n t . ) =252 
(69 % M • ) ; 217 (100 % M +*-Cl, *186.86), 216 
(30 % ) , 215 (55 % ) , 213 (13 %) , 202 (33 % 217-
CH 3, *188.04). 
10 C 1 Q H 1 C 0 (248.31) MS: m/z ( r e l . i n t . ) = 248 — 1 8 + + 
(100 % M 247 (14 % M -H), 217 (40 % M -
0CH 3), 216 (14 % ) , 215 (42 %) , 213 (9 %) , 202 
(22 %, 217-CH 3). 
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